ABSTRACT
InTRoduCTIon
Venous thromboembolism (VTE) refers to both deep vein thrombosis (DVT) and pulmonary thromboembolism (PE) (16) DVT and PE are significant causes of morbidity and mortality following surgery. The incidence of DVT and PE show big differences due to treatments in a review of the literature. VTE occurs in more than 200,000 people per year in the United States (25) . The authors also described the incidence of symptomatic VTE as 3-6%, PE as 1.5-5% and mortality as 9-50% (27) . The patients who undergo neurosurgical procedures are at high risk for perioperative DVT and PE, which have been reported in 6% to 43% of these patients (6). The strong relationship between VTE and PE also requires an effective prophylaxis in neurosurgery patients. The complication of hemorrhage at the early post-operative period increases the importance of a prophylaxis regimen for VTE in neurosurgery patients. Mechanical prophylaxis with elastic bandages and intermittent pneumatic compression (IPC) reduce risk for neurosurgery patients and are known to Yilmaz MB. et al: Vena Cava Inferior Filter be adequate for prophylaxis. In recent series, authors suggest that low doses of subcutaneous (sc) unfractionated heparin or low-molecular-weight heparin (LMWH) increase the efficiency of prophylaxis (6). Nonetheless, prophylaxis with LMWH may increase the risk of hemorrhage after cranial or spinal operations. This issue has recently made the vena cava filter more popular.
MATeRIAl and MeThodS
Patients with VCF were retrospectively examined between 2003 and 2010 on single institution (Gazi University Faculty of Medicine, Department of Neurosurgery). VCF was used on 13 patients who were operated for various diagnoses between 2003 and 2010. Age, gender, primary neurosurgical diagnosis, neurological examinations, primary treatment of the situation, DVT prophylaxis, indication and the day of insertion of VCF, and the result of this intervention are noted.
ReSulTS
We prefer mechanical prophylaxis and early mobilization for prevention of DVT in our clinic. DVT can occur despite prophylaxis. We would then rather use pharmacological thromboprophylaxis if the bleeding risk is low and radiological examinations show no bleeding sign. High bleeding risk and contraindications of pharmacologic treatment are indications to use VCF. Among the 1600 operated patients in our department per year, the DVT incidence is 1.2-2.3%. Distribution of gender is 9 male patients to 4 female ones. Ages are between 31 and 81 and the average is 56.2 years.
Two of these patients were diagnosed with DVT and PE with respiratory failure on the postoperative 16 th and 49 th days. One patient has PE and DVT on the 3 th day post-operatively. None of these patients had new PE after inserting VCF but two of them died because of the initial respiratory distress. All of the patients had used mechanical prophylaxis and suitable patients were mobilized early. Three of the patients operated on for intracranial mass had DVT under pharmacological thromboprophylaxis. Ten of those patients had neurological deficits preventing ambulation. The details of the patients with DVT and PE are shown in Table I .
dISCuSSIon
Three mechanisms known as Virchow's Triad are involved in the pathogenesis of DVT (5, 20) . These are hypercoagulable states, venous stasis and injury of the venous wall. The risk factors which can contribute to DVT are often present in neurosurgical patients. Older age, malignancies, cranial or spinal injury, obesity, heart failure, myocardial infarction, hypercoagulable states, extensive surgery, previous venous thrombosis, paresis and immobility, oral contraceptives are well-known predisposing factors for DVT (6, 20, 24, 26) . Nonetheless the brain contains a great amount of tissue thromboplastin (13). Thromboplastin secretion is maximum during intracranial surgery, in infarction and trauma (13, 21) . DVT is the most frequent complication following craniotomy for brain tumors (10,13). Many neoplastic diseases like malignant glioma and meningioma predispose to formation of DVT because of having some intrinsic factors (13). Patients with malignant glioma require an effective prophylaxis strategy (13). DVT risk increases day by day in case of absence of prophylaxis. Because of the mentioned factors, DVT prophylaxis is important in neurosurgery. PE is the most important and fatal complication of DVT. PE incidence due to DVT could be reduced with a treatment modality.
The authors aimed to analyze the effectiveness and safety of prophylaxis protocols in neurosurgical patients. The authors also aimed to analyze the risk factors of DVT which are only related to neurosurgical disorders. In the analysis of spinal operations, no significant difference was found between patients with spinal tumor, trauma and disc herniation or degenerative spinal diseases. The review of cranial operations also showed no significant difference between neurovascular diseases and intracranial hemorrhages, head trauma, tumor or other diseases. The pitfall of these findings is that, this analysis was done regardless of the sex, age, paresis, immobility period. A more detailed analysis including the listed features may provide different results.
The incidence of DVT shows big differences due to the treatment in the review of the literature. The authors also described the incidence of symptomatic VTE as 3-6%, PE as 1.5-5 % and mortality as 9-50 % (27) . The patients who undergo neurosurgical procedures are at high risk for perioperative DVT and PE, which have been reported in 6% to 43% of those patients. Flinn et al. (6) demonstrated that DVT incidence is 7.7% in cranial operations and 1.5 % in spinal operations. Black et al. (3) found the incidence of DVT as 29 to 43% for the patients who underwent combined cranial and spinal surgery with no prophylaxis (6). DVT risk is higher in spinal injury. Audibert et al. (1) described DVT incidence as 81% using venography without prophylaxis and the risk of symptomatic DVT was 12 to 23 %. The risk is much lower in elective spine surgery. The risk of DVT is less than 1% after discectomy or laminectomy on less than two spine levels (1). In the presented study, no significant difference was detected between spinal and cranial surgery as a risk factor for DVT.
Pneumatic compression of the legs enhances fibrinolysis by reducing the level of plasminogen activator inhibitor and increasing the level of circulating endogenous tissue plasminogen activator (4). Elastic bandages and IPC have minimal risk for neurosurgery patients and are adequate for prophylaxis but additional low dose unfractionated heparin (LMWH) therapy provide much more efficient treatment (6). In a study involving 523 patients, DVT incidence was described as 2.3% with only prophylaxis of IPC and the risk of PE was described as 1.8% (3). Gnanalingham et al. (9) found that the risk of DVT decreases 79% with elastic bandages and 90% with LMWH while the risk of PE decrease 43% with elastic bandages and 67 % with LMWH treatment. Frim et al. (7) demonstrated that DVT incidence is 3.2% and PE incidence 3.5% with only IPC prophylaxis in their series of 611 cranial and spinal cases. They found these incidences as 0 % with combined therapy of IPC and low dose unfractionated heparin in their study involving 138 patients (7). Adding LMWH therefore provides more effective prophylaxis for DVT but the risk of hemorrhage should be kept in mind. In the literature, the risk of haemorrhage is reported as 2 to 4% in cranial series and 0.7% in spinal series. The incidence of minor haemorrhage is 3.4% and the incidence of major haemorrhage is 3.4% (2, 6, 25 Patients with aneurysmal subarachnoid haemorrhage are classified as having moderate risk (10-40 %) for DVT (13,28). Although mechanical techniques provide adequate prophylaxis for most of these patients, VTE may still occur (28) . Inferior vena caval filters provide an alternative to full anticoagulation in patients with aneurysmal subarachnoid haemorrhage at highest risk of catastrophic complications (28) .
The timing of anticoagulation therapy for VTE treatment or prophylaxis after intracranial surgery is controversial. The common opinion is that initiation of anticoagulation treatment 3-7 days after neurosurgical approaches is safe enough (13, 15, 28) .
ConCluSIonS
Pharmacological prophylaxis with mechanical prophylaxis is a safe and more effective way of preventing deep vein thrombosis in neurosurgery. The risk of deep vein thrombosis is nearly the same in spinal and cranial surgery. We think that VCF in is a safe and effective method for PE prophylaxis, especially for patients with high bleeding risk who cannot be anticoagulated. Further prospective studies with larger series are needed for evaluating long term complications and benefits.
